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1.

SUMVARY

The ultimate goal of the recovery plan is to inprove the status

of the Pecos ganbusia (Ganbusia nobilis) to the point that survival
I's secured and the species can be downlisted. This goal should
result from inplementation of the recovery plan.

The objective of the Pecos Ganbusia Recovery Plan is to inprove
the status of the Pecos ganbusia to the point that survival of the
popul ations from the four major areas of occurrence is secured.

Wen nonitoring of Pecos ganbusia popul ations and habitats as
described in Section 1.0 of the Stepdown Narrative (p. 22)
indicate the four major populations are stable and secure, the
species will be reclassified to Threatened.

When reintroduction efforts described in Section 2.0 (p. 24) are
acconpl i shed, the species will be removed from the Federal |ist of
Threatened and Endangered speci es.



TABLE OF CONTENTS

Prefacet' ...... e o a8 0o TR N I A A I A A A A SR B B B BN B B B L BE ST BN IR Y AE B IR I AL I A R R A II
List of Figures............. i i
LISt Of Tables. . . . . 2t s s I NN NN NN NN NN NN I I N N NS B R O B B BN Y |||

I ntroduction (Part 1)

Phyl ogeny and Nomenclature................. ... ... i, |
TAXONONY - oot 1
Distribution
Hstorical Distribution ........... ... .. .. . L. 1
Present Distribution in New MeXico..................... 4
Present Distribution in Texas............oooiviiiinn, 4
ADUNDANCE .. 10
Reasons for Decline..........ooiiiiiiiiiiiinn, 10
Loss of Habitat ........ ... 11
Introduction of Nonnative (Exogenous) Fishes.............. 11
Ecol ogi cal Factors Affecting Abundance and Distribution... 11
Salinity . ..o 11
Habitat Structure......... ... i, 12
Temperature . ... 12
Predation....... ..o 13
FOOAS « oot 13
Habitat Stability and Conmpetition...................... 13
Hybridization ... i 14
Fecundity and Reproduction.................cooiuiiiinn. 14
Speci s ASSOCI AatiONS ... oot 15
Conservation Efforts and Protective Measures.............. 15
Literature Gted. ... .. ... .. . . i 18

The Action Plan (Part II)

Cbjectives. . ..* % .. L PR 20
Recovery Plan Stepdown Qutline. ..*............... R 20
Narrative .. ... 22
| npl enentation Schedule (Part T11) ... L, 28
Responses and Comments (Part V) ........ ..., 31
Appendi X A 41



PREFACE

The Pecos Ganmbusia Recovery Plan was devel oped by the Rio Gande Fishes
Recovery Team an independent group of biologists sponsored by the
Al buquerque Regional Director of the US. Fish and Wldlife Service

The recovery plan is based upon the belief that State and Federa
conservation agencies and know edgeable, interested individuals should
endeavor to preserve the Pecos ganmbusia and its habitat and to restore
them as nuch as possible, to their historic status. The objective

of the plan is to make this belief a reality.

The recovery team has used the best information available to them as
well as their collective know edge and experience in producing this
recovery plan. It is hoped the plan will be utilized by all agencies,
institutions, and individuals concerned with the Pecos ganbusia to
coordinate conservation activities. Periodically, and as the plan is
inpl enented, revisions will be necessary. Revisions will be the
responsibility of the recovery team and inplementation is the task

of the managi ng agenci es.

This conpleted Pecos Ganbusia Recovery Plan has been approved by the

U S Fish and Wldlife Service. The plan does not necessarily represent
official positions or approvals of cooperating agencies and does not
necessarily represent the views of all recovery team nenbers. This

plan is subject to nodification as dictated by new findings and changes
in species status and conpletion of tasks assigned in the plan. Goals
and objectives will be attained and funds expended contingent upon
appropriations, priorities, and other budgetary constraints

Literature citations should read as foll ows:
US. Fish and Wldlife Service. 1982. Pecos Ganbusia (CGanbusia nobilis)

Recovery Plan. U S. Fish and Wldlife Service, A buquerque, New
Mexico. iii + 41 pp.
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PART | | NTRODUCTI ON

The Pecos ganbusia (Ganbusia nobilis) was designated an endangered
species, as defined 1n Section 4 of the Endangered Species Act of

1973, in the "Federal Register" on Cctober 13, 1970 (FR 35:16047:16048).
The species also is designated an endangered species by the States of
New Mexico and Texas and by the Anerican Fisheries Society

Phyl ogeny and Nonencl ature

The Pecos ganbusia, G. nobilis (Atherinifornes, Poeciliidae), was first
described as Heterandria nobilis by Baird and Grard in 1853 based on a
syntypi ¢ series of specinmens collected in 1853 from Leon and Conmanche
Springs, Pecos County, Texas, but later was assigned to the genus Ganbusia
by Grard (1859). Regan (1913) synonynized G. nobilis and G. senillis,

but beginning with Hubbs (1926), both have been recognized as distinct

and valid species. A female specinmen from Leon Springs was designated

the lectotype by Hubbs and Springer (1957); therefore, Leon Springs is

the type locality.

Taxonony

Ganbusia nobilis is a small, livebearing menber of the Poeciliidae
Poeciliids are characterized by strong sexual dinorphism The anal fin
of males is nodified into a gonopodium an intromttent organ used in
copul ation. Gonopodial structures distinguish G nobilis from the other
poeciliids (i.e., Ganbusia affinis and Gambusia geiseri) known to occur
within its native range (Fig. 1 and Table 1)

Color patterns are useful in making prelimnary field identifications
and rmorphonetric characters, although environmentally plastic, aid in
identification (Table 2).

Differentiation occurs anong the widely separated popul ations of 6. nobilis.

Hubbs and Springer (1957) reported differentiation between the extirpated
Comanche Springs population and the extant populations in western Texas
Echelle and Echelle (1980) denonstrated that the Bal morhea popul ation is
the nost genetically divergent of the extant popul ations and may merit
formal recognition at the subspecific level. This population has declined
and warrants special managenent considerations

Distribution

H storical Distribution

Ganbusia nobilis is endemic to the Pecos River basin in southeastern
New Mexico and western Texas (Hubbs and Springer 1957, Behnke 1974)
The species occurred at |east as far south as Fort Stockton, Texas, and
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Figure |I.

Gonopodial tips of (A) Gambusia nooilis,(B) Gambusia affiris, and
Anatomical feacures common to al | threespeci:

(C) Gambusia geiseri.

are indicated in.drawing A.

drawing C is from Hubbs and Springer (1957).

Draw i ngs A and -8 are from Ri vas {133)]j,

Gonopecial. Gambusia nobilis Gambusia affinis Gambusi a geiseri
Character
{ Soines of Elongated. Short and thick. Elongated; proximal
ray 3. sp i nes have recurved
| hooks.
Hooks on Small and rounded; 1o~ Enlarged and angular; En | arged and angular;
rays &4p cated near terminal end| located several ray located near terminal
and 5a. of gonopod i um. Segments proximal to end of gonogcadium.
gonopodial tip.
Elbow Located oppos ite the Located distal to ser= Located one segment
on serrae of ray bg: com=- | rae of ray 4p; mos c of distal to serrae of
ray 4a. posed of 3 or 4 fused the segmentsdistal to ray 4p and composed
segments. elbow coalesced along of 1 or 2 segments.
their anterior margin.
Table 1. Distinguishing gonopodial characters for Gambusia nobi 1 is, Ganbusia af{in

and Gambusia geiseri.
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Morphometri ¢

Gambusia nobilis

Gambusia affinis

Gambusia gei seri

Character

Profile Back arched. Robus t; | Back relatively Back relatively
caudal peduncle depth straight. Slender; straight; slender;
approximately 2/3 the caudal peduncle depth cauda 1 pedunc le dep th

head 1length.

approximately 1/2 the
head 1length.

approximately 1/2the
head leng th.

Mel anophore

Patterns

A. Margins of scale
pockets outlined
in black

A. Margins of scale
pockets not out-
lined in black.

A. Margins of scale
pockets outlined
in black.

B. Spots normal ly
absent on caudal
fin although
faint medial row
of spots may be
present. The
dorsal fin has a
‘subbasal row of
spots.

8. Several rows of
consp i cuous spots
on the caudal and
dorsal fins.

B. Several rows of
conspi cuous spots
on the caudal and
dorsal fins

€.” Fema 1 es have a
black area on the
abdomen that
surrounds t h e
anus and anal
fin.

C. Femal es have a
black area on
the abdomen that
is restricted to
the anal area.

C. Females have a .
black area on
the abdomen that
surrounds the
anus and anal
fin.

Table 2.

/"
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Distinguishing color and morphometric characters for Gambusia nobilis,
Gambusia affinis, and Gambusia geiseri.

In part from Koeter (1957).




as far north as near Fort Summer, New Mexico (Fig. 2). Recent records
are restricted to springs and their outflow on the west slope of the
Pecos River drainage.

Present Distribution in New Mxico

Twel ve popul ations of G. nobilis are known to occur near Roswell, New
Mexi co.  Natural populations occur on the Bitter Lake National Wldlife
Refuge in isolated gypsum sinkholes 7 and 27, and in Sago and Dragonfly
Springs, including their outflows which conbine to form the perennial
portion of the Lost River (Fig. 3). One additional natural population
occurs on the refuge in Sinkhole 20; however, a supplenental stocking of
G nobilis was made in this sinkhole in 1973. Introduced popul ations
occur on Bitter Lake National Wldlife Refuge in Isolated gypsum sinkhol es
2, 3, 10, 15, 37, and 42 and on the Salt Creek WIlderness Area in Ink Pot,
an isolated gypsum sinkhole. Populations in Sinkhole 10 and in Ink Pot
resulted froma 1973 stocking. Populations in Sinkholes 2, 3, 15, 37,
and 42 resulted from stockings made in July and August 1980. In 1979,
Echelle and Echelle (1980) collected a few specimens of G. nobilis and
G nobilis x 6. afflnis hybrids fromUnits 3 and 5 of the refuge (Pig. 3).
It IS not clear whether G. nobilis x G affinis hybridization is a result
of the introduction of 6. nobilis into the area or whether a few G.
nobilis and associated hybridization are a persistent part of the-species'
bi ol ogy.

Ganbusia nobilis presently occurs in Blue Spring, a 4 kmspring run that
flows I1nto the Black River near Black River Village, New Mexico (Fig.
4). The species is found fromthe spring source to within 50 mof the
waterfall (15 m high) at the confluence with Black River (Hubbs and
Echelle 1972). An introduced stock of G nobilis occurs in a series of
artificial pools at the Living Desert State Park near Carlsbad, New
Mexico. The original source for this population presumably canme from
Bl ue Spring in 1975.

Ganbusia nobilis has been extirpated fromtwo historic |ocations of
occurrence in New Mexico, including the Pecos River near Fort Summer and
North Spring River near Roswell.

Present Distribution in Texas

Popul ations of G. nobilis occur near Balnmorhea, Texas, in the headwaters of
Phant om Lake and in Gffin and East Sandta Springs (Fig. 5). Historically, the
species inhabitated nmuch of the canal systemin this area. These popul ations
diverge genetically from those inhabiting the other major areas (Echelle

and Echelle 1980).

A substantial popul ation of 6. nobilis occurs in Leon Creek and in Dianond-Y
Spring outfl ow north of Fort-Stockton (Fig. 6). The population exists in
two discrete segnments normally isolated by two kilometers of dry stream

bed. Al though evidence of hybridization with 6. affinis occurs in the
downstream i sol ated segment of Leon Creek, pure G _nobilis can be found

t hroughout both segnents.

-
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Pecos River, 9 mi SSE of Ft. Sumner
(extirpated).

Ink Pot, Salt Creek Wilderness Area.
Bitter Lake National Wildlife Refuge
including Sinkholes 2, 3, 7, 10, 20,
27, 37, and 42, and Sago and Dragon-
fly springs along with their outflow
(i.e., the Lost River).

North Spring River (extirpated).
Living Desert State Park.

Blue Spring and its outflow.
Balmorhea area including East Sandia
Spring, Phantom Lake Spring and its
irrigation system, and Giffin Spring
Leon Creek and Diamond-Y Spring
outflow.

Leon Spring (extirpated).

Comanche Springs (extirpated).
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Two additional populations once occurred in the vicinity of Leon Creek.
The type locality is Leon Springs, about 16 Kkiloneters upstream from

Di anond-Y Spring along the now dry Leon Creek streambed. The present
Leon Creek popul ation(s) likely is genetically sinmlar to the population
that once inhabitated the type locality. Leon Springs was exam ned for
G nobilis in 1938 and none were found; presumably that popul ation had
been extirpated after the spring flow failed (Nubbs 1980). A large
popul ation of G. nobilis also occurred in Comanche Springs, but none
were found in 1956 when there was no spring flow (Hubbs and Springer
1957). This population was reported to differ from the Bal norhea fish

(Hubbs and Springer 1957), but no conparison with the Leon Creek popul ation
has been made.

Hubbs and Echelle (1972) incorrectly listed Tunis Spring as a site that once
contained_G. nobilis. Likewise, Grard (1859) incorrectly listed G. nobilis
from Zoquito (Hubbs and Springer 1957).

Abundance

New Mexico

Bednarz (1975, 1979) estimated that 26,550 - 28,650 adult G. nobilis
occurred on Bitter Lake National WIldlife Refuge. This is-the sum of

the following estimates for individual locations: Sinkhole 2 (350 -

450), Sinkhole 7 (4,000 - 5,000), Sinkhole 10 (100), Sinkhole 20 (1,500 -
2,000), Sinkhole 27 (3,000 -~ 3,500), Sago Spring (9,000), Dragonfly

Spring (3,000) and Lost River (10,700). Recent discoveries of small

popul ations in Unit 3 and the ditch between Units 3 and 5 of the refuge,
along with recently established populations in Sinkholes 3, 15, 37, and

42, shoul d increase Bednarz' total estimate for the refuge. The popul ation
estimate for Sinkhole 2 may no longer reflect the current situation because
that population was extirpated subsequent to when Bednarz nmade his estinate
and G. nobilis was reintroduced there in 1980. Bednarz al so estimated the
Bl ue- Spring popul ation at approximately 900,000 in 1975, and Echelle and
Echelle (1980) considered that a reasonable estimate. The abundance of

the introduced populations at Ink Pot on the Salt Creek W/ derness Area
and at the Living Desert State Park have not been deternined.

Texas

More than 100,000 adult G nobilis occur in the Bal norhea area. About
88% of this total occurs-in the head pool of East Sandia Spring, 9% in
the upper portion of Phantom Lake Spring irrigation system and 3% in

the headwaters of Gffin Canal. Mre than one mllion G. nobilis occur
in Leon Creek, with approximtely 100,000 in the Diamond-Y outflow and

the marsh it feeds and the remainder in Leon Creek proper (Echelle and
Echel | e 1980).

-10-



Reasons for Decline

Presently, six endemc poeciliids confined to springs and their associated
outflow streams in Texas, New Mexico, and Arizona,are |isted as endanger ed.
Each of these species is facing extinction because of one or both of

two major threats: (1) Loss of habitat and (2) the inability to interact
successfully with nonnative (exogenous) fish species, especially Ganmbusia
The known occurrences of G. nobilis (Fig. 2) indicate that the species
once was nore widespread.  Ganbusia nobilis has declined to the point
where it now occupies only tour major localities. Furthernore, the size
of certain populations has declined considerably.

Loss of habitat

The Pecos River mainstream has been influenced by man for nmore than 100
years, first through water withdrawals for irrigation and nore recently
through the construction of mainstream dans for irrigation and flood
control. Presently, five major dams and at |east three lesser dams are

on the mainstream Pecos River, and another dam (Brantley) is planned

These water uses have severely depleted natural flows In the river along
maj or sections and caused drastic increases in-salinities in the renmaining
reaches.

Al though the mainstream Pecos River probably was neverinportant as
permanent habitat, the mainstream served as a dispersal route between
tributary springs and streans. The nore inportant lateral habitats
initially were inpacted by extensive ground water punping of the aquifers
surrounding the Pecos River in the md-1900s. This caused cessation of
flow and extirpation of G. nobilis from Comanche Springs and North Spring
River and caused reduced flow with loss of habitat in other areas. As a
result of these habitat |osses, the fish became isolated in pernanent
springs and is totally dependent upon spring flow for their survival

I ntroduction of nonnative (exogenous) fish

Many of the endangered poeciliids are confined to springfed areas because
they cannot conpete with fish species not native to the endangered
poeciliids' habitats. The introduction of these nonnative, or exogenous
fish species and their effects on the native fish fauna have been well
docunented (M Iler 1961, M nckley and Deacon 1968). The native fishes,
whi ch have evolved in communities with |ow species diversity, are often
unable to conpete with introduced species. The effects of conpetition
on G. nobilis are well known and available data indicate that they are
disappearing in the Bal norhea area because of the expansion of G. geiseri
a nonnative poeciliid introduced into the springs in the early 1930s.
Qher potential effects of the introduction of exogenous species include
predation, hybridization, and introduced diseases

-11-



Ecol ogi cal Factors Affecting Abundance and Distribution

Habi t at

Ganbusia nobilis occurs abundantly in springheads and spring runs
Moderately abundant popul ations are also known from areas with little
spring influence, but with abundant overhead cover, sedge covered narshes,
and gypsum sinkhol es (Echelle and Echelle 1980). G. nobilis has been
observed to occur fromthe surface to depths of three neters.

Present G. nobilis habitats are sel dom subjected to destructive scouring

by floods. However, all G. nobilis habitats occasionally are subjected

to flood waters and silt deposition. For exanple, in 1978 and 1979

Blue Spring received a heavy influx of silt carried by the runoff of

heavy rains. This siltation problem devel oped after an undergound pipe-
line was installed near the springhead wthout taking followup precautions
to contour excavations properly and reseed disturbed areas. Runoff from
thunderstorns in 1978 and 1979 proved sufficient to deposit silt in Blue
Spring, filling many of the holes in the spring run for a short tine.

Ganbusia is primarily a subtropical genus. The closest relatives of G.

nobi T7s occur in Mexico and south Texas. For this reason, G. nobilisis
known principally fromthe |ower elevations and nore thermally stable
localities (i.e., springs) within Its geographic range. Ink Pot, |ocated
on the Salt Creek WIderness Area northeast of Roswell, represents the

hi ghest el evation (approx. 1080 m) and northernnost area preaently known

to be occupied by 6. nobilis. Al populations, including those at historic,
present, and introduction sites, occur between 822 m and 1187 m el evati on,

a range in elevation of 365 m.

The narrow el evation range suggests a narrow range of tenperature tolerance
Gehl bach et al. (1978) reported average critical thermal maxima of 38.1-
39.3 Cfor G. nobilis, and thermal preferenda of 21-25 Cin the nmorning and
26-30 Cin the afternoon. In contrast, Wnkler (1979) found the potentia
conpetitor G. affinis nore tolerant of higher tenperatures, preferring

31 ¢. Echeile and Echel | e (1980), Bednarz (1979), and Hubbs et al. (1978)
reported that G. nobilis was nore abundant in stenothermal, spring-fed
situations. However, in several locations they observed that G. nobilis
was doing well in less spring-like waters where sufficient cover provided
a cool refugium against hot tenperatures. No data are available on cold
tol erances of G. nobilis.

Ganbusia nobilis occurs abundantly In waters with conductivities ranging
fromnear 1200 umhos/cm atBlue Spring to 32,500 umhos/em in Sinkhole 27
on Bitter Lake National WIdlife Refuge. Theae conductivity values
roughly correspond to total dissolved solids concentrations of 1 and 30
ppt, respectively. Wthin this range, salinity apparently is not a
major liniting factor, although 30 ppt nust be near the upper tolerance
| evel of the species (Echelle and Echelle 1980).

-12~



Predati on

Predation on G nobilis could be a major limting factor In areas where
no submerged vegetation or sufficiently shallow areas provide cover from
predators. Predation pv the centrarchids Lepomis cvanel | us and/or
Micropterus Sal noi des may have elimnated the i1ntroduced popul ation of

G. nobilis fromLake St. Francis on the Bitter Lake National Wldlife
Refuge and al so may have contributed to the failure of a popul ation
introduced into Geyser Spring, New Mexico. Also, virtual absence of 6.
nobilis from the head pool of Dianond-Y Spring may be attributable partly
to the npresence of L. c%anel | us and M. sal noides. Ganbusia nobilis is
extrenmely abundant in shallow marshy-areas of Leon Creek and Blue Spring,
even though predators (centrarchide) are present in the deeper and nore
open wat ers.

Foods

Bednarz (1979) enphasized that G. nobilis, like other Ganmbusia, is a
"carnivorous surface feeder." He found filamentous al Jae, insects, and
unidentifiable animal nmaterial in 20 digestive tracts. Hubbs et al.

(1978) noted that G. nobilis fed on anphipods nmore than did other fishes

in their study, buf that a wide variety of food items indicated the species
is an opportunistic feeder. Thus, availability of specific kinds of

foods apparently does not constitute a mgjor limting factor.

Habitat Stability and Conpetition

Based on present patterns of occurrence and abundance, G affinis seems
to outconpete G. nobilis in relatively unstable habltat,, such as isol at ed
pool s and downstream waters removed from spring influence. On the other
hand, G. nobilis is better adapted to the relatively constant habitats

of springs and spring outflows. G. nobilis and G affinis have been in
contact for thousands of years (Hubbs and Springer 1957, Echelle and

Echel | e 1980), but due to ecol ogical segregation, the Pecos ganbueia
seems in no danger of being elimnated.

Ganbusi a geiseri occurs in west Texas as a result of introductions from
[arge, freshwater (<1000 umhos/em) springs near San Marcos, Texas (Hubbs
and Springer 1957). G. geiseri_was documented In Comanche Springs as
early as 1937 and fromthe Bal norhea area by 1956. Since that tinme,
conpetition with G geiseri seens to present a greater threat than that
posed by G. affinis (Echelle and Echelle 1980).

The danger to G _nobilis from conpetition with G. geiseri may vary dependin
upon th% salinity of the water ?Fljichel le and EchelTe 1980).y G ygeisfri )
Is widespread in the fresh\/\ater springs and peripheral waters of the
Bal norhea area with conductivitiee of 3500-5000 umhos/em, while in relatively
saline waters of Leon Creek with conductivities near 15,000 umhos/cm,

-13-



G. geiseri occurs only in Danmond-Y Spring and its outflow.  Perhaps
because of salinity, G. geiseri is near its critical |evel of physiological
tolerance in Dianond-Y Spring, and the additional stresses inposed by

the less spring-like waters in other areas exceed its tolerance (Echelle
and Echelle 1980). 6. nobilie, on the other hand, occurs naturally at a
wi de range of salinities. For exanple, G. nobi li's occurs In Sinkhole 20
on the Bitter Lake National WIdlife Refuge and in Blue Spring, with
approxi mate conductivities of 32,500 and 1400 umhos/em, respectively.

Thus, G. nobilis seens to outconpete G. geiseri in the saline waters of
Leon Creek, whiTe 6. geiseri seems conpeiitively superior in the freshwaters
of the Bal norhea area (Echelle and Echelle 1980).

Hybri di zation

Gambusia nobilis is known to hybridize with both G. affinis and G. geieeri,
G nobilis x_G. affinis hybrids are nost conmon. Cevel's of hybridization
bet ween Gambusia are affected primarily by two factors: (1) ability to
di scrimnate agai nst heterospecific mates; and (2) the relative abundance
of the two species.

Wen two closely related species occur with one very abundant and the

other relatively rare, hybridization is likely to occur. Al though Ganbusia
males tend to court females of their own species nore often than those of

ot her species (Peden 1970), heterospeclfic courtship is not unconmon.

When one species is rare and another comon, the males and/or females of

the rare species would have relatively infrequent encounters with conspecific
individuals, while having frequent encounters with menbers of the common
species. This should favor heterospecific matings (Hubbs 1961), especially
bet ween subordinate nmales of the conmon species and fenales of the rare
species (More and McKay 1971).

Apparently, because of ecological segregation and conconitant selection

for pure 6. nobilie and G. affinie genomes, hybridization with 6. affinis
seens to pose no | mmediate threat tonost exi sting popul ations of G.
nobilis. However, the relationship between relative abundance of the two
species and hybri di zation has obvious inplications for long term management
practices. Simlarly, hybridization between G. geiseri and G. nobilis

poses no threat for_G. nobilis, because G. geiseri effectivel’y discrimnates
agai nst heterospecific mating (Hubbs and-Del co 1960).

Fecundity and Reproduction

Fecundity and reproduction data for G. nobilie are known only from studies
on the Blue Spring population. Bednarz (1979) found that twenty gravid
G. affinis fromBlue Spring contained a nean of 56 enbryos, significantly
different fromthe mean of 38 enbryos in G. nobilis. This differential
reproductive potential may account for the dom nance of G. affinis over
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ROSWELL
"AREA

X=Common Occurrence
0=Qccasional Occurrcncc

Salt Creek
Wilderness

Jdrea

Bitter Lake

Refuge
Blue Spring

ink Port,
Balmorhea
Area

Leon
Creek

Atheri nidae
Menidia beryllina 0

Centrarchidae
Amblopli tes rupestris X
Lcpomis cyanellus 0
Lepomis humi | is
Lcpomis mcgalotis X
Mi cropterus saimoides 0

(o) - N

Characi dae
As tyanax mcx i canus X X

Clupcidac
Dorosoma ceped i anum 0 0

Cyprinidae
Cyprinus carpio 0 0
Dionda episcopa ) X X
Hybogna thus nuchal is
Notropis lutrensis X X

.Pimephales promelas 0
Pimephales vigilax

Q000X
o

Cyprinodontidae . . .
Cyprinodon hovinus . X
Cyprinodon el egans | X
Cyprinodon pecosensis X X
Cyprinodon variegatus X
C. bovinus x C. varicgatus !
Fundulus zebrinus X X
Lucania parva X

XX X O

letaluridae
tctalurus melas
Ictalurus punctatus

o o

Percidae
Etheostoma Icpidum X X

Poeci 1iidae
Cambusia affinis X X
Cambusia geiseri X X
Gambusia nobilis X X X. X

Table 3. Fishes found coexisting with G. nobilisatthe four general
areas of occurrence. In part from Sublette and Crowley (1979).
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c.nobilis in some habitat situations. Ecological theory predicts that
in unstable habitats with high density-independent nortality, natural

sel ection should favor species with higher reproductive rates, while
stable habitats with |ow density-independent nortality should favor

forms with nmore energy investment per offspring (i.e., |ower reproductive
rates). Thus, the |ower reproductive rateof 6. nobilis may be favored
In stable spring-fed habitats and the higher rate of G. affinis may be
favored in more unstable situations.

Speci es Associ ations

Ganbusia nobilis appears to coexist well wth nmost species of fishes found
In the sane habitat, except other Ganbu5|a (Tabl e 3). Hubbs and Echelle
(1972) reported that G. affinis at ue Spring was found primarily in
still water and G nobilis nostly V\/nere there was nmoving water. In
contrast, Bednarz (1979) T reported that G. affinis and_G. nobilie were
eynmpatric throughout the spring run and that G. nobilis was not particularly
associated with the current. Echelle and Echelle (1980) summarized the
available information and stated that G affinls domnates the |ower end
of the springrun at Blue Spring. As one progresses up the run toward
the springhead, the two species gradually assune equal nunbers and G.
nobilis eventually becomes dom nant near the spring origin. Similar
ecol ogl cal segregation occurs at Leon Creek (Hubbs et al. 1978), at Bitter
Lake National National Wldlife Refuge, and at Balnorhea (Echelle and
Echelle 1980). Apparently G_nobilie is better able to conpete with G.
affinis where-the aquatic habitat 1s influenced by the main headspring
and other small spring flows and seepages in the upper end of the run.

Conservation Efforts and Protective Measures

Several managenent actions are possible. Some have already been inplenented
and others will be reconmended in Part Il of this plan.

During August 1972 and April and May 1973, the Bitter Lake National
Wldlife Refuge in New Mexico transplanted G. nobilie from various waters
near the north end of the refuge into 20 separate localities within the
same refuge and within the Salt Creek Wlderness Area. As a result of
these transplants, new popul ations were established in Sinkholes 2 and

10 and in Ink Pot, and anexisting population in Sinkhole 20 was suppl e-
nented. The other 16 transplants failed. Additional transplants of G.
nobilis were made within the Bitter Lake National WIldlife Refuge during
Jul'y and August 1981. However, adequate time has not el apsed to determ ne
if these represent viable stocks.

U 'S. Fish and Wldlife Service personnel at Dexter National Fish Hatchery,
Dexter, New Mexico, successfully raised G. nobilie in captivity. In
addition, personnel from the New Mexico Departnent of Ganme and Fish, in
cooperation with personnel from the New Mexico Environmental |nprovenent
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Division, successfully raised 6. nobilis in an abandoned sewer treatment
facility at Carlsbad, New Mexico. These stocks have been terninated,
but their success denmonstrates the feasibility of this approach.

The Texas Parks and WIldlife Departnent constructed a native fish fauna
refugium at Balnorhea State Recreation Area. Although the refugium was
constructed principally for the conservation of Cyprinodon elegana, it is
being considered for introduction of G. nobilis. 6. nobilis is protected
agai nst human incursions at Phantom Lake Spring because the Federal |and
on which the spring is located 1s nearly surrounded by private land wth
restricted access.

Northern Natural Gas Conpany, Exxon Conpany, and others operate in the
vicinity of Leon Creek and are cautious to avoid adverse inpacts on the
area. The Trans-Pecos Soil and Water Conservation District, in cooperation
with the Soil Conservation Service, constructed a protective dike around
Dianond-Y Spring to insure that an oil spill wll not reach this habitat.

In 1976, a managenent effort was undertaken in Leon Creek to preserve
Cyprinodon bovinus (Hubbs 1980). Follow ng renovation efforts, care was
exercised to return C. bovinue and G. nobilis to the |ower section of
Leon Creek (Hubbs et-al. 1978). The endangered status afforded G. nobilis
by the Endangered Species Act of 1973 is a major deterrent to taking of
G nobilis . Section 7 of the Act directs Federal agencies to institute
conservation and restoration prograns for endangered species. The Act
also specifically forbids activities of Federal agencies that m ght
jeopardize the survival of endangered species or alter critical habitat.
Leon Creek was designated as critical habitat for C bovinus in 1980.
This action also provides protection for G. nobilis habitat.

Landowners provi de additional protection to various popul ations of G.
nobilis in New Mexi co and Texas because of linited access and responsible
protective neasures. The populations on Bitter Lake National Wldlife
Refuge and Salt Creek WIlderness Area are located on Federal property.
Access to these areas is restricted. The refuge manager is aware of the
needs of the species and is alert to help prevent potentially hazardous
situations. Hatch and Conway (1980) devel oped a management plan for G.
nobilis on the refuge.
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PART || - THE ACTION PLAN

The ultimate goal of the recovery plan is to inprove the status of the
Pecos ganbusia to the point that survival is secured and the species
can be downlisted. This goal should result from inplenentation of the
recovery plan.

RECOVERY PLAN STEPDOWN OUTLI NE

Primary objective: Inprove the status of the Pecos gambusia, Ganbusia
nobil1s, to the point that survival of the populations from the four
maj or areas of occurrence is secured.

1.0 Maintenance and enhancenent of existing Pecos ganbusia popul ations and
habi t at s.

1.1 Monitor Pecos ganbusia popul ations and their habitats.

1.11 Monitor popul ations.
1.12 Monitor habitats.

1.2 Evaluate, protect and enhance Pecos gambusia habitat.
1.21 Protect major areas of occurrence.

1.22 Protect and maintain water sources critical to G. nobilis
survival .

1.23 Protect and enchance G. nobilis habitat.

1.3 Regul ate the introduction of novel fishes into Pecos ganbusia
habi t at .

1.4 Preclude Immgration of novel fishes.
1.5 Study ecol ogical factors.
1.6 Determne systematic relationships within G nobilis.
1.7 Renove exotic fishes.
2.0 Reestablish Pecos ganbusia within portions of its historic range.

2.1 Survey habitats to identify sites with suitable characteristics
for Pecos ganmbusia.
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2.2 Select potential sites for restoration.

2.3 Carry out any remedial actions necessary to nake candidate
habitats suitable for transplants.

2.4 Transpl ant Pecos ganbusia from pure popul ations into selected
restoration sites.

2.5 Monitor the establishment of Pecos gambusia in restoration sites.
2.6 Reintroduce other sympatric native fish species after Pecos gambusia
areestablished in selected restoration sites.
2.7 Establish stocks of Pecos ganbusia for use in nosquito control.
3.0 Dissemnate information about Pecos ganbusi a.
3.1 Public information.

3.11 Local and State.
3.12 National.

3.2 Professional informtion.

4.0 Hold and propagate Pecos gambusia in a hatchery.
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STEPDOWN NARRATI VE

Primary Cbjective: Inprove the status of the Pecos ganbusia, Ganbusia nobilis,

to the point that survival of the populations from the
four major areas of occurrence is secured

1.0 Maintenance and enhancement of existing Pecos ganbusla popul ations

and habitats.

Steps should be taken to maintain and to enhance existing popul ations
and their habitats in the four major areas of occurrence

1.1 Monitor Pecos gambusia popul ations and their habitats.

1.11 The popul ations of Pecos ganmbusia should be nonitored on a |ong

term basis with the focus on numbers, condition and age structure
of fish, and on condition of habitat. Should any of these or other
factors suggest a decline in the population or the degradation of
habitat, causative factors should be identified and corrected

1.12 Any proposed activity within a watershed which nay affect adversely

the Pecos ganbusia or Its habitat should be critically reviewed.
Exanpl es include introduction of exotics, road construction, oi
and gas field activities, punping of ground water, surface water
di versi ons, management of phreatophytes, and the use of chem ca
agents. Activities that can negatively affect the survival or

mai nt enance of popul ations of the Pecos gambusia should be dis-
couraged in the private sector and not be permtted in the public
sector.

1.2 Evaluate, protect, and enhance deficient Pecos ganbueia habitat.

1.21 If populations occurring on private property can be nmanaged

1.22

effectively and protected only by conservation easenent on
property and/or water rights by the U S. Fish and Wldlife
Service, then this action should be pursued

The need for a long term dependable water source is a basic
habitat requirement of the Pecos ganmbusia. Irrigation and
donestic water demands have dried up some of the origina

waters and springs that contained the Pecos ganbusia. Hunman
demand for water in New Mexico and Texas is not likely to
decrease and unprotected water sources will continue to be
altered for human use. Habitats occupied by the Pecos ganbusia
should be nonitored to ensure adequate perennial water

Where overutilization of ground water exists, these habitats
shoul d be protected
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1.23 The riparian vegetation within a watershed is a key factor
in the protection and maintenance of the Pecos ganbusi a.
Renmoval or reduction of vegetation nmay cause or accelerate
such detrimental situations as soil erosion, flooding, and
undesirable water chemstry or stream configurations. For
example, in 1978 and 1979 Blue Spring was subjected to a
large influx of silt that tenporarily filled many of the
deeper portions of the spring run. This siltation resulted
from erosion associated with a pipeline installation above
the springhead. Were watershed vegetation is deficient,
remedial action should be prescribed and inplenented
including planting of vegetation and control of grazing
Proposed procedures to enhance Pecos ganbusia habitats shoul d
be evaluated and any detrimental procedures should be avoided

1.3 Regul ate the introduction of novel fishes into Pecos ganbusia habitat.

The addition of a novel species into individual Pecos ganbueia habitats
has the potential for a variety of adverse inpacts on G. nobilis,
including predation, hybridization, conpetitions, and habitat nodifi-
cation. No fish species should be introduced into G. nobilis habitat
or nearby associated waters, unless a release plan has been approved

by appropriate regulatory agencies

Al agencies Involved with endangered species managenent, nosquito contro
prograns, and fish stocking should be made aware of the distribution of
the Pecos ganbusia and the potential hazard of the introduction of fish
to individual Pecos ganbusia habitats. Purposeful or inadvertent
introductions by governnent agencies or private concerns should be

di scouraged by |aw and/or by increased public awareness. Executive

order 11987 instructs Federal agencies to restrict the introduction

of exotic species into natural ecoystems.

1.4 Preclude immgration of novel fishes.

Physical barriers are essential to prevent entry of novel fishes,
especial |y Ganbusia, into the habitats of G. nobilis. The ability of
existing barriers to isolate the Pecos ganmbusia from these fish should
be evaluated. If any existing barrier loses its effectiveness, the
repl acement or enhancenment of that barrier should be planned carefully
and executed in harmony with the natural environment. New barriers
shoul d be constructed wherever necessary to protect the Pecos ganbusia

1.5 Study ecol ogical factors.

Managenent efforts to perpetuate survival of G. nobilis wll be
assisted by a fuller understanding of ecological factors controlling
abundance of the species, such as water quality, fecundity, feeding
and food habits, conpetition for food and space, and hybridization
potenti al
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1.6 Determne systematic relationships within G nobilis.

As discussed in Part I of the recovery plan, there is considerable
evi dence that the various popul ations of G. nobilis are norphol ogically
and/ or electrophoretically differentiated: Miny nanagenent decisions
depend on a know edge of the degree that the different popul ations

of 6. nobilis represent unique genetic units. An electrophoretic
and- mor phol ogi cal study is recommended for each G. nobilia popul ation
in the four major areas of occurrence (Table 3). Sufficient sanple
col | ections should be made to allow analysis of local differentiation
within each najor area, enphasizing the need to determne geographic
variation across the range of the species. The number of sanples
will vary and depend on the area of concern and whether or not
prelimnary analysis suggests local differentiation occurs and
warrants additional quantification efforts

1.7 Remove exotic fishes.

Native fishes, which evolved in comunities with |ow species diversity,
are often unable to conpete with introduced species. Although the
effects of conpetition on G. nobilis are well known, available data
indicate that they are disappearing in the Bal norhea area because of
the expansion of G geiseri, a nonnative poecillid Introduced into
the springs in the e-308. Oher potential effects of the intro-
duction of exogenous species include predation, hybridization, and

I ntroduced diseases.

2.0 Reestablish Pecos ganbusia within portions of Its historic range.

The Pecos gambusia no longer occurs in four of the nine historic collection
areas and is dimnished in abundance in at |east one remaining area
Stocking of the Pecos gambusia within the known range should be done

when possible (see Appendix A). Introduction of Pecos ganbusia into new

| ocations should be considered as an alternative to perpetuate surviva

of the population of any one nmjor area. Because of the hazard posed by
the introduction of 6. affinis, any biological control of mpsquitoes in
the mddl e Pecos River drainage shoul d enphasize G. nobilis as the vector
control agent.

2.1 Survey habitats to identify sites with suitable characteristics for
Pecos ganbusi a.

Factors that should be considered prior to final selection of
restoration habitats are outlined in Appendix A

2.2 Select potential sites for restoration

Potential restoration sites can be selected according to the criteria
outlined in Appendix A
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2.3 Carry out any renedial actions necessary to make candi date habitats
suitable for transplants

See Appendix A for specific characteristics that need to be satisfied

2.4 Transpl ant Pecos ganbusia into selected restoration sites from pure
popul ati ons.

A degree of differentiation has been observed between popul ations
inhabiting the four major areas of occurrence of G. nobilis (Table 3).
Each is considered vital to the survival of the species. Therefore,
one or nore separate transplants from each major area of occurrence
should be made to ensure that the genetic diversity of the species

I's maintained

The G nobilis Individuals being transplanted into a restoration

habitat shoul'd be selected fromthe nearest natural popul ation

For exanple, the population in Blue Spring should be used in the

Black River and adjacent drainages. Likewi se the Leon Creek population
shoul d be enployed in the Fort Stockton area

Where G. nobilis occurs with other congenere, efforts should be made
to isolate and to maintain a pure stock at a hatchery facility to
accommdat e any transplant needs. By devel oping these stocks, the
risk of transplanting hybrid orexotic ganbusia into a restoration
habitat is elimnated; however, transplants should be made from
nearby natural stocks whenever possible, as discussed above and

in Appendix A

2.5 Mnitor the establishment of Pecos ganbusia in restoration sites.

The establishment of Pecos ganbusia in restoration sites should be
closely nonitored to docunment reproductive success, survival of
young, growth rates, and other parameters while the popul ation

Is still below carrying capacity.

2.6 Reintroduce other aynpatric native fish species after Pecos gambusia
are established in selected restoration sites

After an establishment period during which the population character-
istics of the Pecos ganbusia In the restoration habitat(s) have

been evaluated thoroughly in accordance with item 2.4, native fish
species which were present prior to reclamation should be’ considered
for reintroduction. Logically, reintroductions should be nade one
species at a tine in order to document the effects of that species
on the already established population of Pecos ganbusia
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2.7 Establish stocks of Pecos gambusia for use In mosquito control

Stocks of Pecos ganbusia should be established for use in nosquito
control programs in each of the four major areas where the species
presently occurs. The use of Pecos ganbusia in these programs will
help preclude the immgration of exotic fish, especially exotic
Gambusia.

3.0 Dissenminate information about Pecos gambusi a.

I nformation concerning Pecos ganbusia should be dissemnated to provide
knowl edge and understanding of the Pecos ganbusia and to pronmote support
and confidence in the recovery effort.

3.1 Public infornmation.

Besi des providing basic information on the species, a good information
program can stimulate public support for expanding the Pecos ganbusia
inits historic range

3.11 Local and State

Pecos gambusia information should be dissemnated to the public
locally and statewide to reach as large and as varied an

audi ence as possible. Media to be used include newspapers,
State conservation magazines, radio, and television. Prograns
shoul d be prepared for broadcast on respective State television
prograns.

3.12 National

I nformation concerning Pecos gambuela should also be supplied
to media that have national coverage

3.2 Professional |nformation

Technical information will be made available through appropriate nedia,
including scientific journals, agency reports, and regulations concerning

the speci es.

4.0 Hold and propagate Pecos gambusia in a hatchery.

Pecos ganbusia have been raised by the U S. Fish and Wldlife Service at
Dexter National Fish Hatchery, Dexter, New Mexico, and jointly by the
New Mexico Department of Game and Fish and the New Mexico Environnenta

| mprovement Division at Carlsbad, New Mexico. Both programs recently
were termnated; however, propagation should be
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reinstated when suitable additional habitat is identified, and translocations
from existing populations are not justified. These efforts to hold and

to propagate Pecos gambusia prove the feasibility of stocking alternate
habitats as discussed in item 2.4

Simlar propagation programs should be reinstated, if the existence of
any Pecos gambusia population is seriously threatened. Stock from the
threatened popul ation should be transplanted into a suitable habitat as
soon as possible. However, if a transplant is not inmediately feasible,
individual s from that population should be moved to a hatchery that can
serve as a refugium and as source of stock for later reintroduction;

The hatchery site should have fish cultural facilities designed so t hat
G nobilis can be isolated effectively from other ganbusiine fishes
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PART III - IMPLEMENTATION SCHEDULE

8¢

| | \ \ IRESPONSIBLE AGENCY | FI SC
GENERAL | PLAN TASK | TASK # | PRIORITY # | TASK | FWS | OTHER |
CATEGORY1 ! i | DURATION |REGION| PROGRAM| i FY83
(1) : (2) | (3) | (4) L (5) 1(6) 1(6a) 1(7) 1(8)
| | | | | |
M3 | Maintain and enhance 11.0 | 2 | ongoing | 2 Imgmt.| NMGF |
| popul ati on and habitat] | [ | | TPWD |
| | | \ | | | |
16 | Monitor popul ations 11 2 | ongoing | 2 Ingnt. | NMGF |
| | I | | | TPWD |
| [ | | [ | | |
| | | | | I |
M3 | Evaluate, protect, I 1.2 [ 3 | ongoing 1 2 | mgmt. | NME 15,000
| and enhance marginal | | | I | | TPWD |
| habitat | | I ] | |
\ | | | | | | |
w4 ] Regulate introduction 1.3 I | ongoing | 2 | mgmt. | NMGF |
| of other fishes | 2 I I | | TPWD |
I ! \ \ \ ! | !
M | Preclude immgration 1.4 [ ongoing | 2 | mgmt. NMGF | 2,00
| of novel fishes 3 \ | | TPWD |
I \ I I
R3 Study ecol ogi cal | 1.5 | 3 2yrs. | 2 [research| NMGF |
factors | I [ | TPWD |
| | | | | |
15 | Determine systematics | 1.6 | 3 | 2yrs I 2 |research | 2,00
| of G. nobilis | [ | | | | |
[ - | | [ I
W | Renove exotic fishes 11.7 | 3 | 4yrs.l 2 | mgnmt. NMGF | 2,00
| | | | | | |
M |Reintroduce G. nobilis | 2.0 | 3 | 4 yrs. | 2 | mgmt. NMGF |
linto historic range | \ | \ | TPWD |
| I

*Costs refer to USFWS expenditures only.
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|
GENERAL |

|

PART IIT - | MPLEMENTATI ON SCHEDULE

RESPONSI BLE ~ AGENCY

| FI SCAL YEAR COSTS | COMMENTS

|tasks 3.11 and

|
PLAN TASK | TASK # | PRIORI TY # | TASK FWS | OTHER [ (EST.) I
CATEGORY1 I | | DURATI ON |REGION| PROGRAM| | FY83 | FY84 | FY85 |
1y | (2) 3 1 (4) I (5) (6) | (6a) | (7 (8) | | | (9)
. . I .
R13 Survey habitats prior | 2.1 | 3 | 3 yrs. 2 |research| NMGF | |
to reintroduction of | | | | TPWD | |
G nobilis | | I | I I I |
| | I | I | | | |
M2 Sel ect reintroduction | 2.2 ] 3 | 3 yrs. 2 | mgmt. | NMGF i | |
sites | | | | | TPWD I |
| I I I | | |
MB Enhance potenti al | 2.3 | 3 | 3 yrs. 2 mgnt. | NMGF 1,000 2,0001 2,000l *
introduction sites | | |I | TPWD | | |
I I | i !
M Rei ntroduce G. nobilis | 2.4 | 3 3 yrs. 2 mgmt. | NMGF I | |
I I | | TPWD I |
! | | | | | |
I1 & 2 |Monitor reintroductionsl 2.5 | 3 5 yrs. 2 researchl NVGF | I [Will not occur
| TPWD | I before FY86.
I | | | [ i I
MB |Rei ntroduce synpatric 2.6 | 3 1 yr. 2 ngnt. | NMGF I
fnative fishes | | I | TPWD I I |
| I | I I | | |
M |Establish stocks of G | 2.7 | 3 | ongoi ng 2 propagation NMGP| 2,0001 5,000| 5,000] =*
Inobilis for nosquito- | | | TPWD | |
Icont rol I I I | I | |
| | | | | | I I
01 (Disseninate information/ 3.0 | 3 | ongoi ng 2 [ education NMGF 1,000{1,000}! 1,000] *
| | | | TPWD |
| I l | | I |
01 (Public information | 3.1 I 3 | ongoing 2 educati on NWFG 1,000(1,000( 1,000(Composed of
|
|

13.12 *

*Costs refer to USFWS expenditures only.



PART |11 - | MPLEMENTATI ON SCHEDULE
] | | | RESPONSI BLE ~ AGENCY | FI SCAL YEAR COST:
GENERAL | PLAN TASK } TASK # | PRICRITY # | TASK | FWS | OTHER | (EST.)
CATEGORY! | | DURATI ON |REGION| PROGRAM| IFY83 1FY84 1FY85
ay | (2) lI (3) II (4) : (5) | (6) 1 (6a) | (7) L (8) | }
| I ] ] \ ]
01 [ Professional informa- | 3.2 | 3 | ongoing 2  |education NMGF | 500 | 5001 5
Ition | | | | | TPWD | | |
| | | | | | I | | i
M |Propagation of G. I 4.0 3 I ongoing 12 |propagation NMGF| 2,000| 2,000| 2, OOC
I nobilis i | ] [ |  TPWDI | |
| [ | | | |
| | | | | | | | [ [
| | | | |
[ [ [ [ | | [ [ | |
| | [ | |
| | | [ | I | | ! |
| [ | | | | | [
| | | | | | | |
w | | | | | | | | |
© | | | | | | | | | |
1 | | | | | | | i ]
| i | I | | | I
| | | [ | | I [ | |
| | | | | | |
| I | | | | I | | |
| | | | I | I | | I
I | ! | | | | | | |
| | | ] | | | I | |
| | | | | | | [ I |
| | | | | | | | ! ]
| | | | I | | | | |
i | | f | i | | | |
| | \ | | | | | \ |

*Costs refer to USFWS expenditures only.
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UNITED STATES GOVERNMENT

Memorandum

Regi onal Director, FWS, Al buquerque, NM (SE)

U.S. FISH & WILDLIFE SER

Refuge Manager, Bitter Lake NWR, Roswell, NM

Pecos Ganmbusia Recovery Pl an

!
DATE: Septemb‘é'f '9-,-.,1.;9_82 i

We have reviewed thedraft of the subject plan and find it to be nost
conprehensive and favorable to the continued existenceof thePecos

ganbusi a (Ganmbusia nobilis).

However, in the interest of providing correct descriptions of all
wat erways in which the Pecos ganbusia is found, we woul d suggestt hat
Lost River, here on the refuge, be nentioned under Present Distribution

in New Mexico_( Page 4).

.

[ AR

HE ?ﬁ/’.‘lv"d/’

R A7 R
of the

Mention is nmade of Dragonfly Spring, which feeds into Lost River,
no nention is nmade of Lost River on this page. It is pointed out

that Lost River's popul ation of

page 10 under Abundance, however,

ganbusia was estimted at 10,700 fish.

oversight to you attention.

VWile on the subject of Lost River,
its source, which is reportedly above ground sonewhere to the northwest
of the refuge. None of us here on the refuge haveever |ooked for it,
but it probably should be checked out as a possible ganbusia habit

Also, we find no record that anyone has surveyed the small

we wonder if anyone has sought

along the west sides of |npoundnment Units 3and 6of therefuge.
springs, although small, seemto us |ike possible habitat.

Thank you for this opportunity to review and conment on the draft

cc: Region 2(rF)

Oﬁ,%]mlz#“

L. B. Marlatt

ce: Al R o Grande Fishes Members/9-14-82/vah
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IN REPLY REFER YO

United States Department of the Interor

6840 (931)
BUREAU OF LAND MANAGEMENT RECEIVED
NEW MEXIﬁgd‘S(ATE OFFICE p[ANNlNG
PO 1449
SANTA FE, NEWMEXICO 07501 '
QT 12782
0CT 1 2 1982
Memorandum
To: Regiounal Dircctor, Reglon 2, USFWS, Albuquerque, NM
Frowm: State birecior, BLi, Santa Fe, Nii

Subj cct: Pecos Gambusia Recovery Plan Review

In response to your menorandum dated August 26, 1982, the follow ng comnments
are provided on the Pecos Gambusia |iccovcry Plan.

The Pecos River drainage area in the southeastern portion of the State is a

major oil and gas production area and any rcintroduction efforts of this

species could create conpronising situations for BLM managers. W recomend
C4-6 that the recovery plan address surface managementrestrictions or possible

restrictions that could occur in areas selected for recstnblishment of Pecos

Gambus la. In this samecontext, the Recovery Plan should address any mtigating

circunstances available to surface |land managers. G

It shouldbe clearly rccognized by the Pecos Gambusia Recovery Team that any
C'7 reestabli shnent or habitat restoration projects involving themanagenent of
BLM admi ni stered | ands mustbe cl osely coordinated with BLM nmanagers.

Thank you for the opportunity to review this recovery plan,

s s RO
/ . - 4 /
‘. / /d ~ 4
7% , > ;
/’Z/f/(”( //f('/’(‘ /

L
N

ce: Al Ro Candc Fishes Recovery Team Members/ 10-27-82/Vah
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United States Department of the Interior

ORISRy TAe g T

SOUTHWEST REGION . L
COMMERCE BUILDING, 714 S. TYLER, SUITHE 201 i —
IN REPLY AMARILLO, TEXAS 79101 ! -
REFER TO: 150 i /—é ) L
ArT £ 1) P w3 )
Rrc. Plac— X ‘; ~
Memoranaum, I
To: Regional Director, Fish and Wildlife Service, Albuquerque, Hew Mexico

From : Regional Director
Subject: Review of Draft Pecos Gambusia Recovery Plan

The Southwest Region of the Bureau of Reclamation (Bureau) has reviewed the subject
recovery plan and has the following comments.

In general, the recovery plan fails to address, with specifics, the immediate

needs of the Pecos gambusia. Recommending protection and enhancement and providing
for "adequate" perennial water are commendable goals; but if specific concrete
methods to attain these goals are not spelled out in the Recovery Plan, as well

as some assessment of their feasibility, then the immediate needs of the Pecos
gambusia will not be met.

Each of the four general areas of Pecos gambusia occurrence (page 16) should be
investigated as to adequacy of preserit and estimated future water supply, the
potential for accurate monitoring of populations and habitat changes, and the
feasibility of regulating the introduction of exotic species and/or their removal.
In this manner the actual potential for real and lasting protection of the Pecos
gambusia at each site could be determined and money programed in the Recovery Plan
where it can do the most good.

Page 10, last paragraph, first sentence. Change to read "Presently, six endemic
poeciliids confined to springs and their associated outflow streams in Texas,
New Mexico, anda Arizona are listed as endangered."

Page 11, first paragraph. As Brantley Dam will be replacing icMillan Dam, the
total number of dams on the Pecus will not, in fact, increase.

With regard to the "drying of the river,” it might be more accurate to state that
water use in the area (irrigation, municipal and industrial use, ground water
puniping, etc.) has depleted the flows of the Pecos River. The present implication
is that the existing dams are the only cause of flow depletions. We also recommend
that historic flows at several locations in the Pecos River be reviewed and compared
to the present before assuming that the river was never "dry” prior to the con-
struction of dams onthe river.

&

120

T, |

cc: All Team Members-Rio Grande Fishes/lO—ZZl-'BZ/véﬁ)

33 e .2



C13

2

Page 22, Section 1.0. The Bureau and the Reeves County Water Improvement District

No.1 (District) are interested in specific measures that would be employed in

the Balmorhea area for the protection of the Pecos gambusia. The Bureau owns 17.56
acres surrounding Phantom Lake Spring, and the District operates and maintains the
Phantom Lake Spring Canal. ‘How specifically does Phantom Lake Spring fit into the
Recovery Plan? If specific protection measures are anticipated for Phantom Lake
Spring, we recomnend that a primary task of the Recovery Plan be the development

of a management plan through consultation with the Bureau and District.

i}m dod
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October 19,1962

M i v r——

Mr. Hi chael J. Spear UBD.—T—

Rey ional Di rector Tt ~

U.S. Fish and Wi 1dl ife Service ST v T

P.O. Box 1306 ‘.*“’“{"]‘:‘ e

Albuquerque, New Mexico 87103 "‘"‘.—“'r'. '_J"’"‘
gy —— o —

_ :;_,__LE;
Dear Eli ke: ACTIC

"JJ.;‘ 5&

Enclosed is a copy of the Agency Review Draft of the Pecos Gambus ia '{'Gan'iBusra
nobil is) Recovery Plan with our editorial comments. Obviously, a great deal of
thought and effort has gone into the p lan, and we offer our congratulations to the
team. However, we do have some reservations with the present version of the plan
asindicated below.

Our major concern is that the implementation schedule, part. | Il of the plan,
has not been completed. . Th sis one of the most important parts of the plan, and
it is critical that we have an opportuni ty to review this before we can endorse the
plan. In addition, we have made several comments concerning the technical content
of the plan, indicated on the attached draft.

We look forward Loreviewing a complete draft of this plan.

Sincerely,

e

Harold . Qlson

Girector
] e‘l
\,\E
. ‘)' ‘%’z .
ool 2e
5%
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This is in response to your letter of Septenber 2, 1982
regarding the Agency Review Draft of the Pecos Ganbusia

We have reviewed the plan and find it to be a realistic

Athens 4200 Smith School Roa'm
Austin, Texas 78744
October 25, 1982
M. Mchael J. Spear
Regi onal Director
U S Fish and WIdlife Service
Post O fice Box 1306
Al buquer que, New Mexico 87103
Dear M. Spear:
Recovery Pl an.
approach to solving the survival
Ct5 ganbusi a.

the returned draft.

probl ems of the Pecos
Qur mnor conments have been incorporated in

We appreciate the opportunity to review the docunent.

Sincerely,

harles D. Travis
Executive Director

CDT: FP: | f

Encl osur e

Celebrating One Hundred and Fitty Years 1836 - l‘).\'d;
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o .é?'*‘“
United States Department of the Intembr

FISH AND WILDLIFE SERV Cl{- J

-
WASHINGTON, D.C.20240 . ..., __X,zm \?'(‘

| i B
l"kl-‘; ___....' 1 A l
In Reply Refer To: ' l'l :

FWS/OES . "'""‘{ C E,,

p
.| 1l il
Memor andum —_— e J
To: Regi onal Director Region 2 (ARD/AFF)
oo laty
From Director

Subject: Pecos Gambusia Recovery Plan - Agency Draft

W apol ogize for the delay in reviewing the subject plan. as the Ofice of
Endangered Species explained to your staff by telephonic comunication there
were several questions which needed clarification from the recovery team |eader.

W have reviewed the agency draft and offer the following coments for your
consi der ati on:

1. Ppage 4 - The last sentence in the first full parayraph appears to have a
phrase mssing. Reword this sentence.

2. Page 12 - As indicated in our comments on the technical draft we feel that
you could include a nmore conplete description of habitat characteristics (i.e.,
preferred bottom type, vegetation structure, waterflow, etc.). This section
could be combined with the "Tenperature" and "Salinity" sections and be titled
"Habitat." Thus the significance of "abundant overhead cover" could be related
more directly to its effect on water temperatures,

What is the specific significance of siltation to the fish? Does this inply
adverse effects on preferred bottom type, vegetation, food, etc? Please clarify.

3. Pages 15 and 17, Conservation Efforts and Protective Masures Indicate
which nmajor areas of occurrence are being discussed, e.g., first discussion
paragraph on page 15 is the Rosewell area. |s the Blue Spring area discussed?
[f not, please do so.

4. Page 20, Introductory paragraph - The first sentence should relate to
delisting Or downlisting. Add the following phrase t0 the tirst sentence 2
». ..and the species can be downlisted."

Prinmary objective - Delete the last sentence of this paragraph. It is

fnappropriate to state a species cannot be delisted because it has a restricted
di stribution. pev 1

Tasks 1.22 and 1.23 of the Narrative (pages 22 and 23) need to be included in
the Step-down Qutline. WS REG 2
RETTRTD

37



mask 1.7 - Delete the parenthetical expression. There are other species besides
gei serj which are exotics in the PQQiLL§ arcas, e.¢., affinis.

5. Page 22 - Task 1.21 needs to be expanded to indicate what nmeasures are
needed to protect the areas of mmjor occurrence. The descriptions on pages 15
and 17 give a clue as to the protection measures for some of the areas but does
not appear to include the Blue Springs area. The Narrative for 1.21 |ists what
is to be done as a last resort but it does not list what is to be done before
resorting to the "last resort." Please correct this omssion

6. Page 23 - The following comments (ltem 1.3, 1.4, and 1.5) were included in
the technical draft review but have not been incorporated in the agency draft
We resubmt the comments:

Item 1.3 - Specify what is nmeant by "adverse inpacts" and "unusua
circunmstances." Executive Order 11987 signed May 24, 1977, instructs
Executive agencies "to the extent permitted by law, restrict the introduction
of exotic species into the natural ecosystem" This should be mentioned in
the Narrative,

Item 1.4 - where are the existing barriers? what additional |ocations are
needed? What types of barriers are acceptable?

Item 1.5 - Discuss the information needs of each study nore specifically.
What information gaps exist?

Subtasks 1.51, 1.52, and 1.53 should be discussed in the Step-down Narrative.

7. Page 24 - Task 1.7 considers only geiseri and the Bal norhea area. QO her
areas, and species should be nentioned if they are a problem e.g., affinis in
lLeon Creek area and other areas. The scientific names in this section should

be underlined

8. Page 26, first paragraph - Task 4.0 in the technical draft indicated that
the two attenpts to raise the pecos ganbusin in hatcheries were successful

The agency draft does not enphasize as strongly the success of these efforts.
Please clarify the feasibility of rearing and reintroducing the species. This
is particularly inportant with the new esa anendnents which include the concept
of experinental populations

In our review of the technical draft we raised the follow ng issue relative
to task 4.0:

"Propagation should be reinstituted when suitable additional habitat is
identified, translocations from existing populations are not justified, and/or
the expense is justified. Wiat criteria should be used to trigger this action?
Be specific." The issue of propagation and reintroduction should be addressed
in nore detail if possible

This agency draft does not have an |nplenentation Schedule and as such it is an

inconplete draft. Recognizing that you have a team neeting in the near future
we have reviewed that portion of the plan which is available.

R



If you feel that any of the specific o general comrents do not warrant revisions
for the next draft, please provide yourrationale in the return cover memo.

The revised agency draft should be resubmitted with the Implementation Schedul e
for review. This office will expedite the review of the agency draft once we

receive it.

Questions concerning this matter should be directed to Larry Thomas, Ofice of
Endangered Species, FTS 235-2760.

(Qomaldd) S5 Zatitrors

20



RESPONSES TO COMVENTS

C I Lost River was included under Present Distribution on Page 4.

C23 Field biologists of the New Mexico Department of Game and Fish
and the recovery team were given copies of these coments.

c-4 Responsibility of the BLMin regard to listed species is described
in Section 7 of the Endangered Species Act of 1973, as anmended.
Reintroduction of listed species into isolated habitats can be
made under the new designation, Experinental, nonessential,
that will give those populations the same status as candidate
species (no Federal protection under the Act).

C-5,6 See C-4 above and tasks 1.21, 1.22, and 1.23 of this recovery plan.
Mtigation of the taking of Endangered Species or destruction of
Critical Habitat is not acceptable under the Endangered Species
Act. Actions nmust be taken to elimnate the inpact, or at |east
that it result in an overall benefit to the species.

Ci Coordination among responsible State and Federal agencies and
private interests is recognized as being necessary for all
recovery actions, and will be encouraged w th BLM concerning
areas around Blue Spring in New Mexico.

C-8,9 See tasks 1.2 and 1.5 and Appendix A

c-10 Done.
c-11 Done.
c-12 Done.

c-13 See task 1.23 and refer to the Comanche Springs Pupfish Pl an.
The Bureau of Reclamation should consider an interagency agreenent
with FWs to wite the managenent plan nentioned.

c-14 The New Mexico Departnent of Game and Fish reviewed the inplenmentation
schedule in this recovery plan and their technical coments were
i ncor por at ed.

c-15 Comments by the Texas Parks and WIldlife Department were incorporated.

C 16 All coments and suggestions made by the Associate Director were
incorporated into the recovery plan where appropriate.
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APPENDI X A.  FACTORS THAT SHOULD BE CONSI DERED PRI OR
TO SELECTI ON OF RESTORATI ON HABI TATS

The ability to completely elimnate other Ganbusia, including their
hybrids, by either physical and/or chemcal nethods, should be assured
Continued isolation of the Pecos ganbusia from other gambusiine fishes
must be assured

Potential restoration should be evaluated and docunented in terns of
physical, chemcal, and biological factors of the stream In the
past, high concentrations of dissolved solids, hardness, and salinity
may have led to unsuccessful transplants

The ecological stability of potential restoration sites should be
eval uated on' the basis of stream flows under both drought and fl ood
condi tions.

The presence of other endangered or unique species in candidate

restoration sites should be deternmined, and the potential inpacts of
barrier construction, toxlcant applicatiomn, and Pecos gambusiaintroduction
shoul d be assessed

[



